Abstract. The effects of the parametric decay of the 2 nd harmonic X-mode into two short wave-length UH plasmons propagating in opposite directions is considered. The possibility of the absolute instability excitation is demonstrated in the case of the density profile possessing local maximum slightly exceeding the UH resonance value. The threshold of the absolute instability is shown to be substantially smaller than that provided by the standard theory for monotonous density profile.
INTRODUCTION
Electron cyclotron resonance heating (ECRH) at power level of up to 1 MW in a single microwave beam is widely used nowadays in tokamak experiments and is considered for application in ITER for neoclassical tearing mode island control as well. As having been revealed by theoretical analysis a couple of decades ago [1] - [3] parametric decay instabilities (PDI) which may accompany ECR fundamental harmonic ordinary (O) mode and 2 nd harmonic extraordinary (X) mode heating experiments are believed to be deeply suppressed by convective losses of daughter waves both along the magnetic field and in radial direction. Thus, the EC wave propagation and absorption are thought to be well described by linear theory and predictable in detail. However, during the last decade many observations have been made evidencing presence of anomalous phenomena which accompany ECRH experiments at toroidal devices. An eloquent example of these phenomena is the backscattering effect correlated to the MHD mode rotation observed recently in the 200 -600 kW level 2 nd harmonic ECRH experiment at Textor tokamak [4] . An explanation of this effect utilizing induced backscattering PDI low-threshold onset was proposed in [5] - [8] . The threshold lowering of this direct process according to [5] - [8] occurs due to excitation of trapped ion Bernstein waves possible due to the actual Textor plasma density profile possessing the local maximum in the O-point of the magnetic island [9] . Being direct and quite natural this explanation is not unique because the backscattering signal could be produced as a result of a secondary nonlinear process accompanying a primary low-threshold PDI of a different nature. A hint to this primary instability is provided by [4, 10] demonstrating the most intensive backscattering at plasma density in the magnetic island slightly exceeding the upper hybrid (UH) resonance value for half a pump frequency. In the present paper the effects of the parametric decay of the 2 nd harmonic X-mode wave into two short wave-length UH plasmons propagating in opposite directions is considered. We demonstrate 
The integral operatorsD in (2) are defined in weakly inhomogeneous plasma as follows: 
where
is a dispersion relation of the UH wave, , 
THE REDUCED UH WAVES EQUATIONS
As was shown in [5] - [8] the PDI threshold decreases substantially when one of the daughter waves, IB wave in the particular case of these references, is trapped at least in x -direction. This is also possible for the UH wave if the turning point of its dispersion curve and the local maximum of the non-monotonous density profile, m x , at the O-point of the magnetic island are close one to another and the convective losses along the magnetic field are small, i.e. at z  . Therefore, we seek a WKB solution of the system (2) in a vicinity of m x and UH resonance 
, , , , , (4) with (5) and (6) having been found describes the UH waves trapped in a vicinity of the density maximum for which the convective losses in x direction are suppressed in full. We illustrate these waves in figure 1 1  2  2  2   2  2  *  2  1  2  2 , , , 
The dependence of the growth rate ( 1 s p   ) given in (10) on the pump wave power is illustrated in figure 3 to make this parametric decay very dangerous. In figure 4 the dependence of the growth rate (10) on the beam waist along the magnetic field is shown as well. We can see there that this dependence possesses the cut-off at the small pump wave beam waist when the diffraction losses of the daughter waves along the magnetic field start to dominate over the non-linear pumping. At the high beam waist the diffraction losses play no role and the growth rate decreases with increasing beam waist proportionally to the pump field amplitude at constant power. This behavior is the same as for the homogeneous theory growth rate.
CONCLUSIONS
We analyzed the parametric decay of the 2 nd harmonic X-mode wave into two short wave-length UH plasmons which propagate in opposite directions. The possibility of the 3D localization of both the UH decay waves due to local maximum of the density in the O-point of the island (in the radial direction) and due to the finite-size pump wave beam (along the magnetic surface) was shown to lead to the excitation of the absolute PDI. We derived explicitly for "rectangle" pump beam the growth rate of the PDI and the threshold of the absolute PDI which for the typical Textor parameters is in the power range of a couple hundreds kW that drastically smaller than that provided by the standard theory [1] - [3] .
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